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LETTER OF TRANSMITTAL. 



His Excellency, J. C. W. Beckham^ 

Governor of Kentucky. 

Sib: — I liave tlie honor to transmit lierewitli, for publica- 
tion, a report on the Lead and Zinc Bearing Rocks of Central 
Kentucky, prepared by Prof. A. M. Miller, assistant geologist. 
The chief purpose of this report is to describe the strata in 
which the veins occur, and to present a classification of cer- 
tain of the Kentucky representatives of the Ordovician forma- 
tion (commonly known as Lower Silurian) which will be in 
accord with the classification now generally adopted by geolo 
gists. A proper classification of the rocks of the State is 
necessary for an intelligent study of the mineral deposits. In 
this report. Prof. Miller has considered only the lower (Mo- 
hawkian) portion of the Ordovician rocks. In a report now 
in course of preparation. Prof. A. F. Foerste will present a 
classification of the upper (Cincinnatian) portion, hitherto 
known in the Kentucky reports as the "Hudson." 

A report dealing more in detail with the veins themselves 
will appear in a succei^ing bulletin. Another season of field 
work is reijuired before it can be piviKired. It may be said now, 
however, that enough has already beeu deter miued to warrant 
the statement that the Central Kentucky veins are of greater 
valuc^ — that they reach to gi'cater depth (IxMng continuous 
fnxm the top of the Trenton down into the Campuelsou, or 
"Chazy") ; have greater longitudinal extent; are moi-e fre^ 
quentJy of good, workable width, and that tliey caiTv larger 
percentages of galena and sphalerite at many points, — than has 
hitherto been supi30sed. 

Very r(^])ectfully, 

CiiAULEs J. Norwood, 

State Geologist. 
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Lexington, Ky., Dec. 6, 1904. 

Prof. C. J. Norwood, 

Director Kcutucl}/ Oeological f^urrcj/. 
Dear Sir: — I have the honor to tran-smit to yon the accom- 
panying report on the Lead and Zinc Bearing Rocks of Cen- 
tral Kentucky, with Notes on the Mineral Veins, In doing so, 
1 desire to express my indebtedness to Messrs. W. F. Pate, J. 
H. Gardner, C. R. Gilmour, W. C. Payne and S. A. Denny for 
valuable assistance in collecting some of the data used in pre- 
piaring the report 

Very respectfully, 

Arthur M. Miller. 



I. 



THE CINCINNATI GEANTICLINE. 



The only formation in Kentucky besides the Lower Carbon- 
iferous of the south and western portions of the State which 
is likely to yield vein ores of economic importance is the 
Ordorician or Lower Silurian of Central Kentucky; and it 
would appear that it is only in the lower 550 feet of this 
series as they are exposed on the top and flanks of a great earth 
dome, that the outcrops of veins containing siuch ore© are to 
be looked for. 

This "earth dome'^ is the Central Kentucky culmination of 
the great "Cincinnati Anticline," an uplift in the form of an 
arch, the axis of which ^\"as formerly supposed to pass through 
Cincinnati. We now know that it crosses the Ohio river east 
of this point. 

On account of the great extent of this arch (in length from 
the latitude of Middle Ohio and Indiana, to that of Middle 
Tennessee, and in widtb sometbing like 100 miles) it is prop- 
erly termed a "geanticline," a word mieaning ^^rth anti- 
cline." 

This Cincinnati (jeanticline has two points of culmination, 
one in Jessamine county, Kentucky, and the other in Ruther- 
ford county, Tennessee. Tliese may, therefore, be properly 
termed the JcHsamine and Rutherford Domes, respectively^ 
Dome structun^s esi)ec*ially invite erosion and w^hen of consid- 
erable age become greatly truncated, exposing strata orig- 
inally deep seated. This is the way with the Jessamine Dome 
of the Cincinnati Geanticline, The lowest strata geologically 
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exposed in tlie State are found at the base of the Kentucky- 
river cliffs, where it trenches across this geanticline at a point 
not far from the apex of the doime. Passing outward from 
this apex as a center, there is a dip of the stratii in every direc- 
tion, but it is much steeper to the south and southwest, and 
the uniformitv in that direction is much interfered with bv a 
pronounced fault. To the northeast, north and northwest, the 
influence of this dome structure may be traced by the rock 
dips far beyond the limits of the State, 

The first 1,200 to 1,300 feet of strata that are exposed in 
Iforthern Kentucky as the result of the erosion of this Jessa- 
mine Dome belong to that divisiion of geologic time known 
as Lower Silurian or Ordovician. In outcrop they constitute 
an area 8,000 square miles in extent. The counties which 
include this area lie north of a sinuous line passing through 
the counties of Lewis, Mason, Fleming, Bath, Slontgoinery, 
Clark, Madison, Garrard, Lincoln, Boyle, Marion, Nelson, Bul- 
litt and Jefferson. 

A smaller Ordovician area lies in the southern part of the 
State, along the immediate valley of the Cumberland river 
from a little below ]Mill Springs to the Tennessee line. It is 
a part of the Tennessee Rutherford Dome area. It is included 
in the counties of Kussell, Wayne, Cumberland, Clinton and 
Monroe, and contains only seventy-nine square miles. 

The finest lands agriculturally in the State are bedded upon 
Ordovician rock. This results both from the character of the 
rocks composing the Ordovician (they are mainly limestones 
running relatively high in phasphates) and the great amount 
of denudation to which they have l>een subjected. AVe have 
here the products of residual decay from a great mass of lime- 
stones. 

As the result both of dome structure and the great length 
of time during which these two portions of the uplift have 
been exposed to atmospheric agencies, they have experienced 
a vast amount of denudation. It would appear that something 
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of an anticlinal or arch structure was developed in this re- 
gion even before the Carboniferous period, and that at times 
a crest was exposed above the sea. 

Since Carboniferous time, the geanticline, with a large 
amount of contiguous territory in the Eastern United States, 
has been continuouslv above the sea and its denudation has 
been accomplished with varying degrees of rapidity, depending 
upon its height with reference to sea level. 

It is diflScult to estimate precisely just what formations 
al>ove the Ordovician have been removed from over the sum- 
mit of this arch. It seems certain, however, that rocks up to 
and including some of the Silurian (Upper Silurian) have been 
removed, and there is a strong probability that Devonian and 
Lower Corboniferous once stret<?hed across. Possiblv even the 
Upper Carboniferous once went over. 

Taking the case of the Jessamine Dome: The main evi- 
dence upon which such conclusions are based are the finding of 
outliers of the newer formations far up upon its flanks and 
even on the crest. In everv ease vet examined bv the writer, 
these outliers marie the place of maximum slip in faults. At 
these places the faults are double — that is, the later forma- 
tions are mortised down in the older bv fault blocks. The dis- 
placements are moderate, not exceeding 300 feet. 

As the result of such faulting in southern Fayette and 
northern Jessamine county, a mass of clay with interl>edded 
limestone and sandstone of Eden (Utica?) age has l)een mor- 
tised down into a rather pure limestone of Upper Lexington 
(Trenton) age. This Fault Block Strip — the West Hickman 
— is about fourteen miles long by one-eighth to a quarter of 
a mile wide. It forms a strip of relatively poor land in the 
midst of the finest bluegrass. 

In the same way, in north Franklin county, two miles 
southeast of Peak's Mill and one mile east of Elkhom Creek, 
a small outlier of Lorraine is presented, surrounded by Eden. 
These outliers are well up toward the summit of the dome. 
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In Shelby county are a group of hills known as Jeptha 
Knobs, where Silurian strata with the waste of something 
higher have been preserved. A restoration of the "air linerf' 
of these beds would carry them over the Bluegrass. Accord- 
ing to Linney, there are evidences of faulting at the base of 
these knobs. Burdett's Knob in Garrard county, only eight 
miles south of the apex of the dome, near Camp -Nelson, and 
with evidences of faulting in the neighborhood, exhibits in 
succession from base to summit all the strata from top of Or- 
dovician to base of Lower Carboniferous, except the Silurian, 
here wanting on account of erosion before deposition of the 
Devonian. This knob has actually upon its summit a few 
square feet of Waverly Sandstone. 

The very arrangement of the beds in concentric bands, with 
their marginal escarpments facing inwards towards the cen- 
tral dome, and each fringed within by outliers of the same age, 
would make it appear that outlier and band were once con- 
tinuous and covered the whole of the dome. Very naturally 
these beds wore through first at the summit and their inner 
edges then retreated outward from this as a center in ever- 
widening concentric circles. The width of the outcrop of the 
beds represented by colored bands upon the geological map, 
depends upon two factors — hardness and thickness; the harder 
the strata, the narroicer the band and the more pronounced the 
escarpment; the thicker the strata, the icidcr the band. 



II. 



SUBDIVISIONS OF THE ORDOVICIAN. 



The following table shows the subdivisions of the Ordovician 
in Kentucky, according to the latest determinations: 
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Ordovician. 

Table of Fonnations for Kentucky. 



Syftem 




Series 


Stage 


Sub-stage 


Feet 


Description and Characteristic Fossil 




Richmond 


Work on 


subdivision 


in 


Kentucky not Completed. 




Lorrmine 


Woric on 


subdivision 


in 


Kentucky not Completed. 




Utica. 

in 
part 

• 


Eden 


Garrard 


65 


Finegrained sandstone in Central 
Kentucky. Middle layers concre- 
tionary. Northward ^. S. wantinir 
at this horizon. 


Ordovician 




200 


Alternating blue shale and thin 
limestone. Shale appearing as 
clay in outcrop. Limestone often 
crinoidal and wave marked. 

Dalmanella multisecta. 




Trenton 




Winchester 


40 


Northward not differentiated. 

Blue and gny "knotty" Ihne- 
stone with s<nne shale in Central 
Kentucky. Cyclonema varlcosum. 




Lexington 
Hiffhbridge 


Biffby 


76 


Gray crsrstalline limestone, very 
phosphatic and eherty toward top 
in Central Kentucky. 

Hebertella borealis. 




Hermitage 


125 


Gray onrstalline limestone with 
s<nne shale. 

Prasopora simulatrix. 




Lofcana 


10 


ArsrilUoeous limestone and shale. 
Modiolidon oviformis. 




Curdsville 


30 


Cherty. crystalline limestone. 
Dinorthis pectinella. 




Stone's 
River 


Tyrone 


90 
25 


Liffht and dove colored limestone : 
comnact with conchoidal fracture 
exhibiting facets of calcite; "birds- 
eye" limestone, 

Helicotoma verticalis. 




Oregon 


Marnesian limestone in two beds. 




Camp- 
neison 


285 


Massive compact limestone; fracture 
conchoidal. 

Macluria bigrbyi 



-, • • . • 
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•• • 
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Stone's River (Highbridge of Campbell.) 

ThicknteB, 400 feet. Areal Outcrop, 80 square miles. 

This formation, eoDsi&ting mainly of massive limestones, has 
its best sections exposed in the gorge of the Kentucky river, 
where it trenches across the crest of the Cincinnati - Geanti- 
cline in itfi stretch from Camp Nelson to Highbridge. It 
is naturally divided into three lithological divisions by a mag- 
nesian limestone horizon, the top of which is 90 feet below 
the top of the series. Linney, in describing these rocks for 
the reports of the former State Geological Survey, correlated 
the beds up to the base of the magnesian limestone with the 
Chazy of New York, and the remainder with the Birdseye of 
the same State. 

He assigned a thickness of 350 feet to his Chazy, 10 feet to 
the magnesian limestone, and 120 feet to the Birdseye. These 
figures are too great, except for the magnesian limestone. 

For these three divisions we propose the locality names. 
Camp Nelson, Oregon and Tyrone — places along the Kentucky 
river at which good and typical sections of each are exposed. 
Camp Nelson, a Federal camp during the Civil War, and now 
a national cemetery, is situated on the Nicholasville and Dan- 
ville pike, where it crosses the Kentucky river by a quaint 
old (K)vered bridge. Oregon is a village in Woodford county, 
at the foot of the Versailles-Oregon pike; Lock No. 6 is about 
a mile below the village. Fine exposures of the ma^rnesian 
limef^tone have been made here by the excavating operations 
incident to putting in the lock. Tyrone derivet< its name from 
the village in Anderson county, situateil at the crossing of the 
Louisville S(mthern Kailroad and Kentucky river. The mag- 
nesian limestone is here at water's edge, and fine exposures 
of the "Birdseye'' are seen in the river cliflFs and along the 
Versailles-Lawrenceburg pike, which crosses the river here. 

The outcrop of the Highbridge limestones of the Stone's 
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River Series in Kentuekj' is confined to the immediate gorge 
of the Kentncky river and varying distances up its main 
tributaries in the stretch from Boonesboro (Madison county) 
to Johnson's Ferry, nine miles by river below Frankfort, 
Franklin county. The Highbridge limestones are much more 
resistant to atmospheric agencies than those which next suc- 
ceed them in the series, and hence form much more precipi- 
tous cliffs along the streams. A very picturesque scenery at- 
taches to the outcrop of this formation. 

This characteristic is strikingly shown along the Kentucky 
river from Boonesboro to Camp Nelson. At the former place, 
the river strikes a fault — the Kentitckv River Faults — turns 
from its northwesterly to a southwesterly course, and follows 
the faqlt as far as Camp Nelson, crossing it nine times in 
this distance. This means that for this stretch there are four 
meanders of the river lying on the northwest side of the fault 
and an equal number on the southeast side. As the down- 
throw of the fault is on the southeast side, the four northwest 
meanders are bedded in these hard Highbridge limestones and 
present steep imposing cliflfs. The four southeast meanders 
are bedded in a formation in which shale and soft sandstones 
predominate and present retreating slopes wooded or culti- 
vated to the river bank. 

The meanders where breaks in the continuity of the High- 
bridge outcrop occur are: at Clay's Ferry (a small one) ; oppo- 
site the mouth of Jack's creek; opposite that of Tate's; and 
finallv the "big bend" from a short distance before Vallev View 
to the mouth of Little Hickman creek. Below this point to 
where the beds finally sink below drain^age there are continuous 
exposurt^s; and a pnn'ipitous cliff, as high as the foniiation is 
thick at that point, is found on one side of the river or the other. 

All the main tributaries coming into the Kentucky river on 
the northwest side of the fault from Boonesboro to Johnson's 
Ferry, furnish good exposures of this fonnation. 

On Boone's creek they reach a little above Morton's Mill; 
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siliferous. From the typical locality, Curdsville, a large num- 
ber (many of them new species) have been described. 

Some of the most characteristic are as follows: 

Corals : Streptelasnia profiindum. 

Crinoids: Stems and plates of Flybocystites sp? 

Brachiopods: Dinorthis i>cctinella, Orthis tricenaria, Rhyn- 
chotrema snbtrigonale, Plectambonites sp.? 

Lamellibranchs. 

Logan A Bed. Thiclcness 10 feet. — This beil in the typical lo- 
cality, Logana Station, is composed of argillaceous limestone, 
very fossiliferous. This phase may be traced as a very persist- 
ent one througli Jessamine and Woodfonl counties. In Frank- 
lin, shale predominates over the limestone. 

The fossils are mostly molluscan. As abundant and in the 
main characteristic may be mentioned : 

Lanvellibranchs: Modiolodon oviformis. 

Gastropods: Protowarthia per\'oluta, Protowarthia ol)esa, 
Liospira micula, Lophospira obliqua. 

The outcrop of the Curdsville and Logana will follow closely 
on a map that of the Tyrone, being usually a little further 
back from the brow of the cliff which the latter tends to form. 
The soil formed from the Curdsville and Tx)gana is an improve- 
ment on anything any member of the Ilighbridge can furnish. 
A line of fairly copious springs usually follows the outcrop 
of the Logana. 

In going down the Kentucky river, this bed sinks from view 
in the neighborhood of Ilarrod's Ferry, near the Franklin-Owen 
line, 18 miles bv river below Frankfort. 

IlERMiTAGE BEDS. Tliickncss 125 feet. — The rocks compos- 
ing this division are grayish crystalline lim(*stone with some 
shale. Some layers are slightly i)hosphat.ic. 

The most abundant and characteristic fossil of those beds 
is a Brs'ozoan: Pi*aso]x>.ra simulatrix. It is chocolate-drop like 
in form. Accompanying this in nearly every layer, the 
Brachiopod, Dalmanella testudinaria, is found. This latter 
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often completely covers the surfaces of the limestone slabs. 
We have now in ascending the series for the first time a truly 
upland formation. The soils formed on it are excellent. 

BiGBY Beds Thickness, 75 feet. — These beds consist of lime- 
stones similar in appearance to those of the Hermitage with 
which they impeiTcptibly merge. They incline to be a lighter 
gray than those of the Hermitage and are more phosphatic. 
This is esx)ecially so toward the top, where they also become 
cherty on weathering. They give rise to the very finest soils — 
constituting in fact the Bluegrass land "par excellence." For 
this reason they may appropriately be termed the "Blue- 
grass Beds.'' The two most characteristic fossils of the Bigby 
in Central Kentucky are the braiichiopods Hebertella borealis 
and Rhynchotrema inaequivalve. In the Ohio River Trenton 
the latter has not been found, but the fomier has; and in the 
lowest beds in that region also Prasopora simulatrix and DaJ- 
manella testudinaria, so it would appear that the Hermitage 
and Bigby horizons are recognizable there. 

There is much more shale in the Ohio River Bigby than in 
the Bigby of Central Kentucky. 

Near the base of the Bigby in a strip extending from Fay- 
ette through Scott into Franklin counties, there is a horizon at 
which a hydroid — Stromatocerium pustulosuui — is very abun- 
dant. It forms large masses, hemispherical in shape, weighing 
often scA'cral hundred pounds. Near the top of this division of 
the Trenton in Kentucky occur two very characteristic fossils, 
a bryozoan, Constellaria teres and a coral, Columnaria halli. 
The latter fossil is very abundant as silicified masses in the 
deep red soil which results from the decomposition of these 
beds. 

Forming the very top of the Bigby in many localities, and 
especially in the counties of Woodford and Franklin, is a "gas- 
tropod layer.'' Here we frequently have mass(><l in a ledge 
4 to 5 feet thick nothing but gastroixxl shells belonging to Bell- 
erophon troosti and Lophospira medialis. Wherever these upper 
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beds have been brought to tho surface in broad areas under the 
slow process of atmospheric weathering, much chert has been 
developed in them and the fossils themselves are thoroughly 
silicifled. This is also the principal phosphate horizon. The 
soil, leached limestone (in the form of thin plates) and even 
the chert itself, is highly phosphatic. This is the Flannafian 
Chert, of Campbell. There ia an objection, however, to mating 
this a separate division of the Ordovician. It does not repre- 
sent n constant time unit of deposition, but is rather due 
to a particular phase of weathering. The chert deveh)p8 at 
this horizon only when unprotected by a Tery thick covering 
of superinoumbent rock. In the deep cuts where this horizon 
is exposed south of the Kentucky Fault, as noted by Campbell 
himself, no chert is developed. 

These farts and the interpretation suggested are set forth 
in the following figure: 
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The fossils of (be Flannagan Chert are those of the Bigby, 
and benee we consider tliis chert as only a phase of the Upper 
Lexington due to weathering. 

Another fossil wliicb is found at this cliert horizon, and is 
an invariable accompaniment of phosphate, is Cyclora 
minuta — an almost microscopic gastropod. 

In western Woodford and in adjoining Anderson and to 
some extent in Franklin county, there is developed in the Lex- 
ington, alwrnt (id feet above the l>as4> of the Higby. an argillace- 
ous limestone l)ed having a maximum thickness in one place of 
20 feet. Above this comes in the sjune locality about 30 feet of 
granular phosphatic limestone. If this be added to the Lex- 
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ington^ it gives for that stage in this region an unusually thick 
section. Fossils in both these argillaceous and overlying beds 
are not abundant. In the former Asaphus gigas and another 
undetermined trilobite, possibly Troetus parviusculus, and a 
lamellibranch (Byssonychia) are found. This rock hafi many 
of the lithological charactetrs of beds higher in the series, and 
when by weathering they give rise to soils, these rc^semble 
those derived fpom the higher beds. 

WixcHE^EB Bed. Thickness, 40 feet, — Ulrich makes 
the Tennessee equivalent of this, the Catheys, the top 
member of the Mohawkian Series, but does so mainly on 
structural grounds. In the Ohio river exposures, the sharper 
plane of division does take place at the top of what appears 
to correspond to the Winchester horizon, but in Central Ken- 
tucky the Winchester, lithologicallj' as well as palaeonbological- 
ly generally sliowsi more affinity with the Cincinnatian above 
than the Mohawkian below. Linnev seems to have been im- 
presseil with these Cincinnatian affinities of the Central Ken- 
tucky Winchester, when he classed this horizon in with his 
"Lower Hudson." 

Lithologically the bed is composed of a limestone with more 
interbedded shale than that of the underlying Lexington. The 
limestones are also knottier and more coarselv crvstalline. 
Thev are ceneirallv verv fossiliferous. The most characteristic 
fossils in Kentucky, as in Tennessee, are a gastropod — 
Cyclonema Aaricosum and a bryozotm — Heterobrjpa parvuli- 
pora. In some part>s of Wcwdford and Franklin counties the 
upper 10 or 20 feet of the Winchester is a thin bedded granular 
limestone mu(*h like tliat of the Lexington below it. These- 
beds are also phosphatic like the Lexington. 

At the base of the formation is fretjuently a shale. At the 
same horizon in Woodford and Franklin counties frefpiently 
a few layei*s of a very hard limestone is developcnl, which is 
full of the ostracods Isotliilina jonesi and Lepeiilitia josi^ihana, 
associated with the brachiopcxl Orthorhyncliula linneyi. In 
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Mercer county at about the same horizon occur very compact 
limestones having pretty much the same lithological characters 
as the Tyrone much below them in the series. These were styled 
by Linney the "Upper Birdseye," a confusing term, as it is 
capable of two interpretations. This is also an ofetracod bed, 
containing Leperditia josepliana in abundance. 

Other foesils of the ^A'inchester in Central Kentucky are: 

Hydroids : Stromatocerium pustulosum. 

Corals: Columnaria alveolata. 

Bryozoa: Constellaria fisheri. 

Brachiopoda: Hebertella, like sinuata, but probably new 
species. Platystrophia, like lynx, but very small. Zygospira 
modesta and Rafinesquina altemata ; abundant. 

Cephalopoda : Various spiecies of Orthoceras. 

Lamellibranchiata : Bvssonvchia, like radiata. 

Crustacea: Asaphus gigas and Calymmene, like senaria. 

Take the fauna as a whole and it resembles very much that 
of the Lorraine at least 200 feet higher up in the seriee. 

The soils of the Winchester, while good, on account of the 
greater prevalence of shale in the bed, are not so good as those 
of the Lexington below. As pasture lands the Winchester areas 
are unexcelled. This formation underlies in part the great 
cattle raising district of eastern Fayette, western Clark and 
southeastern Bourbon. 

On the steeper slopes in the outskirts of the Bluegrass, 
where they occur with the Lexington below and the Eden 
above, they tend to slough off under the action of rain and 
frost much as the soil of the Eden does. This feature is also 
to be noted in railroad cuts where the sloughing off tends 
to fill the drainage ditches at the sides of the roods. 

The outliers and peninsulas of blue within the Trenton area 
on the '91 State geological map represent, in so far as they 
are accurately laid down, mostly Winchester areas. 
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III. 



THE MINERAL VEINS. 



The outcrop of the Highbridge and Trenton in Kentucky is 
marked in some places by mineral veins. These have never 
been found extending up into the 'higher beds of the Ordo- 
vician. 

The veins have been formed by the filling up of tension fis- 
sures which had been widened by the solvent action of water. 
The prevalence of shale in the Ordovician beds above the 
Trenton does not admit of the formation of open fissures in 
them. This seems to account for the cutting off of the veins 
at the top of the Trenton. They are wanting even in the 
Trenton, when this shows an abundance of shale as in the Ohio 
river outcrop. 

There is no necessity for supposing that the veins were 
formed previous to the deposition of the Eden shale, as was 
suggested by Linney. 

There is a difference between the veins of the Highbridge and 
those of the Trenton in the matter of vein content. Calcite 
and fluorite predominate as a veinstone in the former and barite 
in the latter. The latter are generally the richer in lead and 
zinc ores (galenite and sphalerite). 

Though frequently found in association with faults, they 
are seldom in the faults themselves. Nearly all of them have 
a general north and south trend. Numerous attempts to wOrk 
these veins in the past have not results in financial success to 
the promoters. This may perhaps be accounted for by the fact 
that the load and zinc Avere the main objects of their search. 
No importance was attached to the barite and fluorite which 
accompanied the ores of the above-mentioned metals. It is 
not improbable that with a different object in view — the ob- 
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with sphalerite and galenite. The barite band^ sixteen inches 
wide, is on the southeast sida Another vein shows a width of 
thirty-five feet filled with breccia cemented with barite, gal- 
enite and sphalerite. They all break through Bigby Lexington 
limestone at the surface. 

The Millersburg Yeins, — These are in Lexington Limestone 
(Bigby division) and have a prevailing north and south trend. 

/ HARRISON COUNTY. 

The Lair Vein. — On the east side of the L. & N. R. R, three 
miles southeast of Cynthiana, is a vein of barite with some 
galena. It has been many years since prospecting has been 
done on this vein, and the thickness could not be determined. 
The strike is nearly north and south. The enclosing rock is 
the Bigby division of the Lexington. 

The Hoggin Veins, — One mile south of Lair Station and on 
the west side of the L. & N. R. R. are two veins, only one of 
which is important enough to have led to any prospecting. It 
is sixteen inches wide at the surface and has a strike of N. 
30 degrees W. The content is barite with galena through it 
in streaks. The inclosing rock is Bigby. 

FAYETTE COUNTY. 

Lexington, Potters Field Vein, — On the old Potter's Field 
property and exposed in the railroad cuts of both the Belt Line 
and Louisville and Eastern R. R. This is a barite vein, having 
a width of al>out eighteen inches. The strike is nearly north 
and south and is certainly continuous along this line for sev- 
eral hundred yards. It seems to mark the presence of a slight 
fault, havinfi: Bic^bv limestone on one side and Oathevs lime- 
stone and shale on the other. 

Rufisell Cave Vein. — Not far from Russell Cave, about seven 
miles northeast of Lexington. This vein contains barite with 
galena. It was once worked for lead, and a shaft sunk on it 
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to a depth of about 200 feet. The enclosing rock is Lexington 
Limestone (Bigby and Hermitage). 

The Dolan Vein. — On the Dolan farm, about seven miles 
northwest of Lexington. This is a small vein, not more than 
four inches in width. It contains barite with sphalerite. The 
latter makes quite a good showing. 

Morton's Mill Fein^.— There are two veins in this vicinity, 
only one of which is important. This one crosses Boone's creek 
ahout one mile above the mill. For a part of its outcrop where 
it crosses the creek, it is in the Tyrone formation; for the re- 
mainder it is in the Lexington. Its width varies from thirty- 
two to fifty inches. Its strike can be followed for about a mile 
in a direction almost duo north and south. It dips to the 
west at an angle of 76 degrees. The veinstone is fluorite, cal- 
cite and barite. There are some traces of sphalerite present. 
The highest outcrop of the vein is on the Clark county side, 
where it reaches a point 240 feet above the creek. On the 
Fayette side, it reaches a height of 108 feet above the creek. 
Two shafts, one on the Clark and the other on the Fayette 
side, have been sunk on this vein. The Clark county shaft is 
about 100 feet deep. Both penetrate the Tyrone Limestone 
for some distance. 

JESSAMINE COUNTY. 

John West Vein. — On the farm of John West^ about one 
mile northeast of Ambrose (Sulphur Well). The width of this 
vein where it is exposed in the road in front of the bam is 
twenty-four feet. It can be traced in outcrop five-eighths of a 
mile. The strike is N. 21 to 24 dej^^rees W. The vein content 
shows only barite at the surface. No prospecting of any conse- 
quence has ever been done on this vein. It parallels two small 
faults that cross the road between it and Ambrose, and is 
cut off to the southeast bv the Kentuckv River Fault, Avhich 
here has left the river and follows the cours<* of Hickman creek. 
Tlie enclosing rook at the surface is Bigby and Winchester. 
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Horine Vein. — Located just south of the village of Ambrose, 
on the north side of McKenna branch, near its source in the 
^*Big Spring." The bottom of the gorge here is in the Oregon 
Bed, and the top in the Tyrone. The outcrop of the vein is 
diagonally up the steep slope and hence the strike is some- 
what difficult to get, but it is about N. 34 degrees W. It is 
about twenty-five inches wide, and the vein content is fluorite 
and calcite with sphalerite. As judged by specimens picked 
up from the dump where the vein had been worked many years 
ago, this gangue is quite rich in zinc. 

About one mile down the valley the Kentucky River Fault 
crosses this McKenna branch, and at this point there is in the 
zone of greatest slipping a barite vein eighteen inches wide. 
Other smaller veins occur in or near this fault in its course 
from here to where it strikes the Kentucky river at Camp Nel- 
son, but they are unimportant. 

6ARUARD COUNTY. 

A harite vein, two or three feet wide, crosses the Danville- 
Lancaster pike a little west of where the Kentucky River Fault 
crosses same. This is about four miles west of Lancaster. 

MERCER COUNTY. 

Oreem Million Vein. — On the Kentucky river, at the mouth 
of Shawnee Run. This vein begins to show in the river cliflE 
just above the horizon of the Oregon Bed and 150 feet above 
the river and extends to the top of the vertical cliff, here about 
100 feet high. The width of the vein is six to seven feet, and 
the strike is due north and south. The vein content is purest 
calcite — no sign of the presence of either lead or zinc. The 
Chinn Mining Company now owns this property. 

Chinn Vein. — Around the bend of the Kentucky river, about 
one and one-half miles further down stream and so situated 
as to be almost due north of the Million Vein, is a vein about 
four feet wide composed of both calcite and fluorite with some 
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barite. The fluorite forms a band about t\i'o feet wide down the 
center of the vein, but divided at the middle by a seam. The 
calcite is in two bands each about one foot wide arranged on 
either side of the fluorite. The vein may be traced up the face 
of the very steep cliflf to a point about 165 feet above the river. 
It is enclosed in all this distance by rocks of the Stone's River 
Series (Camp Nelson, Oregon and Tyrone). The strike seems 
to be about north and south. 

The Chinn Mining Company has here erected an up-to-date 
mining plant and seems determined to make a thorough test 
of this vein. Beginning at a point thirty-seven feet above the 
river, the company has run an adit horizontally in on the vein 
eighty or one hundred feet, and at a point some distance from 
the inner end sunk a shaft on the vein to below the level of the 
river. The vein pinches and swells, but in the main preserves 
characters above described. No ores of any kind had yet been 
discovered in this vein, when we last visited it, but a consign- 
ment of calcite and fluorite was reported shipped to an Eastern 
firm. The fluorite in this vein appears to be of excellent qual- 
ity. Magnificent specimens of this mineral, exhibiting very 
large cubical crystals, have been mined. 

WOODFORD COUNTY. 

The Faircloth's Ferry Yews. — There are two of these. One 
on Mr. Faircloth's place directly opposite the Million Vein at 
the mouth of Shawnee run. It can be seen in the rock at the 
side of the road leading up from the ferry. Its outcrop is 
here north 13 degrees Avest from the Million Vein. Its enclos- 
ing rock is here Tyrone Limestone. It can be traced up over 
the hill in a northerly direction from here into the Lexington 
Limestone. The vein is split in places. Where all the parts 
are together, they make a vein three feet wide. The content 
is fluorite. The other vein is almost back of Mr. Faircloth's 
house, near the ferry\ This vein begins to show up in the 
cliflf at the height of about 100 feet above the river, which is 
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here the horizan of the Oregon Bed. Sixty feet above this 
an adit has been run back on the vein for 150 feet The vein 
shows up at the entrance three feet of nearly pure fluorite, 
much of it in the form of beautiful cubical crvstals. Further 
in from the mouth of the opening the vein splits into two, and 
the fluorite aggregates only about one foot in width. The strike 
is N. 21 degrees E., as measured along this steep hill or cliflE, 
side exposure. All these veins just described — those in Mercer 
as well as these in Woodford — are almost on tlie same line* It 
seems likely that this last Faircloth's Vein, just described, may 
be the same as the Chinn fluorite-calcite vein. 

Shryock Ferry Ycin. — About two miles above the ferry on 
the face of the steep cliff, which here consists of ninety feet 
of Tyrone, surmounted by 130 feet of Lexington. The vein ex- 
tends from top to bottom. An adit has been run in on this vein 
at a point fifteen feet above the river. It extends back ninety 
feet. A vertical shaft has been sunk on the vein beginning at 
the top of the cliff. At the end of the adit, the vein is eighteen 
inches wide. The dip is vertical and the strike N. 5 degrees 
W. As long as the vein is in the Tyrone Limestone, its content 
is mainly calcite with some sphalerite; when in the Lexington 
Limestone, it is barite with little calcite or sphalerite. 

These veins just described as occurring in the Kentucky 
river cliffs in the stretch from Brooklvn to Tvrone have no 
relation to faults. They seem to be simply fillings of tension 
cracks or fissures formed under strains insufficient to permit 
of faulting. The prevailing gangue is calcite and fiuorite, and 
it will be noted that this seems to be the rule with the veins 
which traverse Highbridge Limestone. There are a few ex- 
ceptions to this, but these veins are unimportant. One of these 
exceptions is the small vein on the Prewitt place — the 

Prcwitt Tern — situated in the river cliff about one and one- 
half miles l>elow Brooklyn. It shoAvs up two feet wide in the 
Tyrone Limestone, fifty feet above the base. It is mainly 
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barite, with a little fluorite at the contact with the walls. The 
strike of this vein is about duo north and south. 

On account of the almost universal association of the richer 
lea* and zinc deposits of the world with magnesian limestone, 
wisdom would dictate that in hunting for the ores of these 
metals in the veins of the Kentucky River Limestones of the 
Highbridge Series, shafting should be done on these veins 
at the horizon of the Oregon Red, because this is a highly mag- 
nesian limestone. No openings have been made at this level in 
any of these Woodford veins just described. 

Shropshire Ycin, — On the land of J. E. Shropshire, Jilundy's 
Ferry road, fourteen miles from Versailles, 4.3 miles from 
Mundy's (Faircloth's) Ferry. This is a Imrite vein with some 
sphalerite. Its outcrop can be traceil for a hundred yards or 
more and its width is about two feet. The enclosing rock is 
Ijcxington Limestone of the Hermitage division. A shaft has 
been sunk on this vein for a short distance. The strike is 
about 13 degrees west of north. 

^Yithro^o Vein. — On the Withrow place, about one mile west 
of Spring Station on the L. & N. R. R. The vein crosses the 
railroad. South of it an opening has» been made on the vein 
by a vertical shaft about ten feet deep. The width of the vein 
is about two feet and the strike N. 14 degrees W. The con- 
tent is barite with galena. There was quite a good showing of 
ore on the dump. The enclosing rock is Upper I^exington 
(Bigby) Limestone. 

SCOTT COUNTY. 

Johnson Vein. — On the hill overlooking McConnelPs run, 
not far south of the Georgetown and Stamping Ground pike, 
and one and one-half miles from Duval Station on the Frank- 
fort and Cincinnati R. R. The strike is N. 20 degrees E. The 
width is only six inches at the top, widening out into chambers 
as followed downward. From these chambers quite large 
masses of galena have been obtained. The gangue is barite. 
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The two shafts sunk to a distance of about 100 feet and con- 
nected at the bottom by a tunnel represent the amount of work 
done on this vein. The work is still in progress there and the 
lead is being smelted at Kissinger's. The enclosing rock at the 
top is Bigby. As is generally the case with lead-zinc veins^ 
there is a notable increase in the percentage of zinc at the ex- 
pense of the lead in this vein as it has been followed downward. 
Hooke Yein. — On the farm of T. H. Hooke, about one mile 
east of Stamping Ground. This vein was opened some six or 
eight years ago and showed galena in a gangue of barite. The 
strike of the vein is N. about 12 degrees E. The enclosing 
rock is Winchester at the top, but most of the shaft must have 
been in the Lexington. 

FRANKLIN COUNTY. 

Jones' Tein. — About one and one-quarter miles south of 
Switzer. The strike of this vein is N. 7 degrees W. Enclosing 
rock at the top Winchester, with a few layers of Lower Eden 
Crinoidal Limestone. It has been so many years since this 
vein was worked that nothing could be made out in regard to 
the thickness or richness of this vein. It is reported, however^ 
that some very large masses of lead were taken out The 
gangue is l>arite. The land on which this vein is situated be- 
longs at present to the widow of T. ^^'. Jones. 

Clark (Kissinger) Vein. — This vein has been opened up about 
three-quarters of a mile north of the Frankfort and Cincin- 
nati Ii. K., at Kissinger's, which is Aery near the line between 
Scott and Franklin. A very extensive milling and smelting 
plant has been established at this i>oint«. The Clai*k Vein does 
not show up thicker than one foot at the surface, but, like the 
Johnson and other veins, widens out into chambei*s as followed 
downward. A long trench has been dug on this vein and two 
shafts sunk to the depths of forty and ninety feet, respc^ctively. 
Some large masses of gal(»na Avere removed from these cham- 
bers. The gangue is mainly barite, with some strontianite en- 
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-crusting both the barite and the walls of the fissure. The strike 
is N. 13 to 15 degrees W. Following the vein in the line of 
the strike, it may be traced for something like a half-mile 
over onto the farm of E. Carter, where it appears to be cut 
off by a faults — the Kissinger Fault This fault is the north 
one of two which together enclose a fault block strip extending 
in a northwesterly direction from Scott county, south of 
Stamping Ground, to the region just north of Peake^s Mill in 
Franklin county. The Kissinger Fa^lt has where it crosses 
the county a line of strike N. about 60 degrees W. 

The fault bounding the strip on the south side passes just 
south of Switzer. The Jones and Clark Veins each bear about 
the same relation to these two faults; the one to the south 
and the other to the north of this strip. The enclosing rock 
of the Clark Vein is Winchester at the top, where it is exposed 
on the highest land, and Lexington Limestone (Bigby) lower 
down. 

HENRY COUNTY. 

Loelcport Ycin. — This vein is from one to two feet wide. Its 
strike is about due north and south. On the surface where 
it has been worked by an open trench for about 300 yards, it 
shows barite quite rich in galena — richer than any other vein 
jet examined in Central Kentucky. It is now owned by the 
Lockport Lead Mining Company, President H. G. Botts, Owen- 
ton; Superintendent J. H. Poteet, Lockport. The latter in- 
formed the writer that the company has mined 1,400 tons of 
ore. It has shipped 515 tons to Paducah, there to be con- 
<!entrated. He said it averaged 20 per cent galena. 

This vein along the outcrop is in Upper I^xington (Bigby) 
Uimestone. It has been traced across Six Mile creek and some 
distance southward. Northward it has been traced into con- 
tinuitv with the Gratz Vein to be next described. 
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OWEN COUNTY. 

Oratz Vein. — One and one-half miles below Gratz on the 
river. The same vein as the Lockport has been opened by the 
Ohio Lead Mining Company — a company having its head- 
quarters at Portsmouth, Ohio. The superintendent is M. H. 
Miller, Gratz, Kentucky. This company estimates the value 
of the mining plant and property at |160,000. It is certainly 
the best equipped as regards mining and concentrating ma- 
chinery of any mining company operating in Central Kentucky. 
It does no smelting, but ships all the concentrate to points out- 
side of the State. 

The vein has much the same characters as at Lockport, but 
the vein shows up poorer in barite and richer in calcite. The 
writer is informed bj^ the superintendent that this is the way 
with the vein as it is followed downward. Below the two- 
hundred-foot level, measuring from the top of the shaft 140 
feet above the river, the gaugue is nearly pure calcite. It has 
the same geological relations as at Lockport, being enclosed in 
Lexington Limestone all along its outcrop. The top of the 
shaft, situated on top of the first bench in the river hill, 
is about fifteen feet below the top of the Trenton Limestone, 
and must be in the Cathevs, but a covering of snow pre- 
vented the wTiter from positively establishing this fact when 
he made his visit to this hwality. The vertical shaft in this 
mine descends to a depth of 325 feet. At 100 and 200 feet, 
adits are run out on the vein northward. The upper adit is 
1,000 feet long to the northward ; it is also extended southward 
and conies out on the surface in a tunnel, the mouth of which 
overlooks the river, forty feet l>elow. Along these adit tunnels, 
the vein can be seen swelling and pinching and sometimes di- 
viding. When it divides, the Avhole thi(*kness, measuring from 
the outside streaks, is mined and concentrated. In these cases 
the ro(*k itself contains disseminated lead. The levels below 
200 feet were fJled with water, Avhen the visit was paid to 



